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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a high reflectance mirror 
ensuring high productivity because of a small total number of films 
and free from peeling and cracking. 

SOLUTION: A TiOx layer (1<x<2), an Ag layer, an AI203 layer and a 
Ti02 layer are stacked in this order on a substance to obtain the 
high reflectance mirror. Alternatively, an SiOx layer (1<x<2), a Cr 

layer, an Ag layer, an AI203 layer and a Ti02 layer are stacked in t^^jjlj^l^j^j^^^rj^ Es^j^Jx^i^'^S^^S-'^Ss ^ — I 4 
this order on a substrate to obtain the high reflectance mirror. jSjgjji^^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The high reflective mirror which carries out the laminating of a TiOx layer (1<=x<=2), Ag layer, 203 layers 
of aluminum, and the TiO two-layer to this order, and changes on a substrate. 

[Claim 2] Furthermore, the high reflective mirror according to claim 1 which a SiO layer is formed on TiO two-layer 
[ said ], and changes. 

[Claim 3] The high reflective mirror according to claim 2 which has the thickness of said SiO layer in the range of 1- 
10nm. 

[Claim 4] A high reflective mirror given in claim 1 whose reflection factor to the light of a visible region is 97% or 
more thru/or any 1 term of 3. 

[Claim 5] A high reflective mirror given in claim 1 which it comes to form, without said TiOx layer, Ag layer, 203 
layers of aluminum, and TiO two-layer heating a substrate thru/or any 1 term of 4. 

[Claim 6] A high reflective mirror given in claim 1 said TiOx layer, 203 layers of aluminum, and whose TiO two-layer 
thickness are lambda/4 when the design dominant wavelength is set to lambda thru/or any 1 term of 5. 
[Claim 7] A high reflective mirror given in claim 1 which has the thickness of said Ag layer in the range of 1 50- 
200nm thru/or any 1 term of 6. 

[Claim 8] The high reflective mirror which carries out the laminating of a SiOx layer (1<=x<=2), Cr layer, Ag layer, 
203 layers of aluminum, and the TiO two-layer to this order, and changes on a substrate. 

[Claim 9] Furthermore, the high reflective mirror according to claim 8 which a SiO layer is formed on TiO two-layer 
[ said ], and changes. 

[Claim 10] The high reflective mirror according to claim 9 which has the thickness of said SiO layer in the range of 
1-1 Onm. 

[Claim 1 1] A high reflective mirror given in claim 8 whose reflection factor to the light of a visible region is 97% or 
more thru/or any 1 term of 10. 

[Claim 1 2] A high reflective mirror given in claim 8 which it comes to form, without said SiOx layer, Cr layer, Ag 
layer, 203 layers of aluminum, and TiO two-layer heating a substrate thru/or any 1 term of 1 1 . 
[Claim 13] When the design dominant wavelength is set to lambda, ciaim 8 which is lambda/4 thru/or 12 are in said 
SiOx layer, 203 layers of aluminum, and TiO two-layer thickness, and they are worn, and it is a high reflective mirror 
given in ** 1 term. 

[Claim 14] A high reflective mirror given in claim 8 which has the thickness of said Cr layer in the range of 10-40nm 
thru/or any 1 term of 1 3. 

[Claim 15] A high reflective mirror given in claim 8 which has the thickness of said Ag layer in the range of 150- 
200nm thru/or any 1 term of 14. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the mirror of high reflection which employed the description of a metal 
membrane efficiently, there are few film totals, and its productivity is high, moreover is excellent also in adhesion 
and corrosion resistance, and relates to the suitable high reflective mirror for highly efficient optical instruments, 
such as a camera, a copying machine, and a printer, especially. 
[0002] 

[Description of the Prior Art] As this kind of a reflecting mirror, the interlayer who consists of a metallic oxide is 
prepared on a substrate, the laminating of the metallic reflection film is carried out on it, and what carried out the 
laminating of the protective coat on this metallic reflection film is further indicated by JP,2-109003,A if needed. 
[0003] On the other hand, in JP,1 1-64612.A, it is SiC2 between a substrate layer and Ag layer. The configuration 
which inserted the layer is indicated. Moreover, the configuration which inserted the SiO layer between the plastic 
plate and the metal membrane is indicated by JP,52-40348,A. 
[0004] 

[Problem(s) to be Solved by the Invention] however, a mirror given in above-mentioned JP,2-109003,A — setting — 
the increase of a protective layer — reflection — a configuration — ** — since it needed to carry out the six or 
more layer laminating of a low refractive index ingredient and the high refractive index ingredient when carrying out, 
membrane formation took time amount, and since internal stress became entangled with the top where productivity 
be also low intricately, we be anxious about film degradation of decline in a reflection factor, peeling, a float, etc. by 
the durability test etc. Moreover, although silicon oxide and magnesium fluoride were recommended as a low 
refractive-index ingredient, it saw from a viewpoint of endurance or membrane formation stability, and there was a 
problem. 

[0005] the mirror indicated by JP.1 1-64612.A or JP.52-40348.A on the other hand — setting — Ag layer and Si02 
since the adhesion of a layer, Ag layer, and a SiO layer cannot necessarily be said to be fitness, stress is big on Ag 
layer — an increase — a reflecting layer — the constant temperature which attains to long duration when it 
deposits — the unsolved technical problem that the anxiety which a float, exfoliation, a crack, etc. produce in a 
constant humidity trial etc. remained occurred. 

[0006] The purpose of this invention solves the trouble of the above-mentioned conventional technique, and has a 
high reflection factor, and a film total is to provide with the high reflective mirror excellent in the adhesion and 
corrosion resistance over a glass substrate or a plastic plate the top where it is few and productivity is also high. 
[0007] 

[Means for Solving the Problem] this invention for attaining the above-mentioned purpose — 1 operative condition, 
on a substrate, a high reflective mirror [ like ] carries out the laminating of a TiOx layer (1<=x<=2), Ag layer, 203 
layers of aluminum, and the TiO two-layer to this order, and changes. 

[0008] In the high reflective mirror of the above-mentioned embodiment, a SiO layer may be further formed on TiO 
two-layer [ said ]. The thickness of this SiO layer is preferably formed in the range of 1-1 Onm. As for said TiOx 
layer, Ag layer, 203 layers of aluminum, and TiO two-layer, forming without heating a substrate is desirable. 
Furthermore, when the design dominant wavelength is set to lambda, as for said TiOx layer, 203 layers of aluminum, 
and TiO two-layer thickness, being formed in lambda/4 is desirable. 

[0009] Moreover, as for the thickness of Ag layer, it is desirable to be formed in the range of 15O-200nm. By taking 
such a configuration, as for the high reflective mirror of this embodiment, 97% or more of reflection factor is 
obtained to the light of a visible region. 

[0010] moreover, other operative conditions of this invention for attaining the above-mentioned purpose — on a 
substrate, a high reflective mirror [ like ] carries out the laminating of a SiOx layer (K=x<=2), Cr layer, Ag layer, 203 
layers of aluminum, and the TiO two-layer to this order, and changes. 

[001 1] In the high reflective mirror of the above-mentioned embodiment, a SiO layer may be further formed on TiO 
two-layer [ said ]. The thickness of this SiO layer is preferably formed in the range of 1-1 Onm. As for said SiOx 
layer, Cr layer, Ag layer, 203 layers of aluminum, and TiO two-layer, forming without heating a substrate is desirable. 
Furthermore, when the design dominant wavelength is set to lambda, as for said SiOx layer, 203 layers of aluminum, 
and TiO two-layer thickness, being formed in lambda/4 is desirable. Moreover, as for the thickness of Cr layer, it is 
desirable to be formed in the range of 10-40nm. On the other hand, as for the thickness of Ag layer, it is desirable 
to be formed in the range of 150-200nm. By taking such a configuration, as for the high reflective mirror of this 
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embodiment, 97% or more of reflection factor is obtained to the light of a visible region. 
[0012] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is explained to a detail based on a 
drawing. 

[0013] Drawing 1 is the outline sectional view of the high reflective mirror of this invention showing a film 
configuration [ like ] the 1st operative condition. In drawin g 1 , a substrate 10 is the quality of the material used 
from the former in the optic, for example, are resin (plastics) substrates, such as a glass substrate, and a 
polycarbonate substrate, an acrylic substrate. 

[001,4] On a substrate 10, it is Ti02. The TiOx layer 1 1 which uses TiO etc. as a start ingredient is formed. Here, it 
is 1<=x<=2. At the time of membrane formation, even if it performs oxygen installation, it is not necessary to carry 
out. This undercoating layer (under coat) strengthens the adhesion and corrosion resistance over the Ag layer 12 
which forms membranes next, and the effect of the reflection factor fall in lambda / short wavelength region about 
which is enough if there is four (lambda: design dominant wavelength) grade, and we are anxious from the former 
hardly receives it as thickness. 

[0015] The Ag layer 12 is formed on the under coat which consists of said TiOx layer 11. it is markedly alike, and 
although the usual resistance heating may be used, if it is made electron beam (EB) vacuum evaporationo, to 
membrane formation of the Ag layer 1 2, membrane formation time amount will be short, and will end to it As 
thickness, 150-200nm is suitable. 

[0016] On said Ag layer 12, it is aluminum 203. A layer 13 is formed, aluminum 203 whose number is the 3rd Ti02 
of the 4th layer which forms a layer 13 on this a layer 14 — the effectiveness as a protective coat — having — and 

— an increase — reflection — a configuration — the same work as the low refractive-index dielectric layer which 
can be set is carried out. 

[0017] Said aluminum 203 The layer 13 can perform a water resisting property and membrane formation strong [ for 
scratching ] and stabilized for the precise film as it is known from the former. A usual vacuum deposition method 
and the usual sputtering method are applicable to the membrane formation approach. 

[0018] as mentioned above, aluminum 203 a layer 13 top — an increase — the TiO two-layer which is a high 
refractive-index dielectric layer in a reflective configuration — 14 is formed. Ti02 since a layer 14 can take out a 
high refractive index with room temperature membrane formation even if it does not perform substrate heating etc. 

— aluminum 203 a layer 1 3 and the repeated two-layer configuration — enough — an increase — a reflection 
effect — it is obtained. Thus, the high reflective mirror of a very high reflection factor which employed the high 
reflection property of the Ag layer 12 efficiently is realizable. 

[0019] Drawing 2 is the outline sectional view of the high reflective mirror of this invention showing a film 
configuration [ like ] the 2nd operative condition. In drawing 2 , the same sign is given to the same member as 
dra w ing 1 , and detailed explanation is omitted. As shown in drawing 2 , the need is accepted, and it is Ti02. The SiO 
layer 15 may be further formed on a layer 14. As for the thickness of the SiO layer 15, it is desirable to make it thin 
to extent which does not affect the spectral characteristic. Thus, the mirror which was more excellent in endurance 
can be obtained by forming the SiO layer 15 as the maximum upper layer. 

[0020] The highly efficient high reflective mirror which employed efficiently the description of the above 1 st and 
metal membrane original which will moreover be a high reflection factor adhesion is high and satisfactory in respect 
of durability also in a resin substrate with substrate heating difficult for the top with very as few [ therefore ] film 
totals as [ 4 thru/or five layers ] where productivity is high if it depends like the 2nd operative condition can be 
obtained. For example, in a visible region, it has a high reflection factor of about 97% or more, and Ag quantity 
reflective mirror which was moreover excellent in endurance can be realized. 

[0021] (Example 1) As it was the following, the high reflective mirror of a configuration of being shown in drawing I 
was formed. With a vacuum evaporation system, after a nitrogen blow washes the substrate 10 made from a 
polycarbonate, after exhausting to the pressure of 1x10 to 4 Pa, oxygen gas is introduced from reactant gas 
installation Rhine, and it adjusts to the pressure of 1x10 to 2 Pa, and it is Ti02 by the electron gun at this degree of 
vacuum. It heated and the TiOx layer (at this example, it is Ti02 layer) 1 1 of 125nm of thickness was formed. 
Subsequently, Ag was vapor-deposited in thickness of 150nm with EB heating, and the Ag layer 12 was formed. 
Then, oxygen gas is introduced like the above-mentioned, and it adjusts to the degree of vacuum of 1x10 to 2 Pa, 
and is aluminum 203 by the electron gun at this degree of vacuum. Membranes were formed to thickness lambdal / 
4 (lambda 1: design dominant wavelength), and 13 was formed 203 layers of aluminum, besides — aluminum2 03 
layer 13 the same — the same degree of vacuum — an electron gun — Ti02 Iambda2 / 4 (Iambda2 : design 
dominant wavelength) membrane formation — carrying out — TiO two-layer — 14 was formed, the above- 
mentioned under coat and Ag film — and — an increase — all vacuum evaporationo of the reflective film was 
performed continuously, without heating a substrate. In addition, although design dominant wavelength is indicated to 
be lambdal and Iambda2 by this example in order to distinguish each, these are usually equal. 

[0022] Thus, as the spectral characteristic of the reflection factor of the obtained high reflective mirror was shown 
in drawin g 3 , it was confirmed that it is 97% or more in a field with a wavelength of 400-700nm. In draw ing 3 , an 
axis of abscissa shows wavelength (nm) and an axis of ordinate shows a reflection factor (%). 

[0023] (Example 2) As it was the following, the high reflective mirror of a configuration of being shown in drawin g 2 
was formed. On the substrate 10 made from a polycarbonate, the laminating of 13 and TiO two-layer 14 was carried 
out in the same procedure as an example 1 the TiOx layer (at this example, it is Ti02 layer) 11, the Ag layer 12, and 
203 layers of aluminum. Furthermore, the SiO layer 15 was formed on TiO two-layer 14 at 10nm of thickness. 
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[0024] (Example 1 of a comparison) As it was the following, the high reflective mirror of a configuration of being 
shown in drawing 4 was formed. On the substrate 20 made from a polycarbonate, the TiOx layer (at this example of 
a comparison, it is Ti02 layer) 21 and the Ag layer 22 were formed in the same procedure as an example 1. 
moreover — Si02 EB vacuum evaporationo — lambda 1/4 — forming membranes — SiO two-layer — 23 was 
formed. Furthermore, it is Ti02. The layer 24 was formed like the example 1. 

[0025] examples 1 and 2 — constant temperature — the adhesion force evaluation by the reflection factor 
measurement after the durability test by constant humidity and the tape test was good. Moreover, abnormalities, 
such as KUMORI, a film crack, and film separation, were not checked for an exterior, either. 

[0026] On the other hand, in the example 1 of a comparison, it separated easily between the Ag layer 22 and SiO 
two-layer 23 by the adhesion force test after a torture test, and it turned out that adhesion is scarce. The result of 
an evaluation test is collectively shown in Table 1. 
[0027] 



[Table 1] Table 1 
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[0028] It is the outline sectional view showing the film configuration of the 3rd ****** of drawing 5 and the high 
reflective mirror of this invention. In drawin g 5 , a substrate 30 is the quality of the material used from the former in 
the optic, for example, are resin (plastics) substrates, such as a glass substrate, and a polycarbonate substrate, an 
acrylic substrate. 

[0029] On a substrate 30, the SiOx layer 31 which performs oxygen installation and uses SiO as a start ingredient at 
the time of" membrane formation is formed. And the Cr layer 32 with thin thickness is formed on this. As for these 
undercoating layers, it is desirable to strengthen the adhesion and corrosion resistance over the Ag layer 33 which 
forms membranes next, and to form the SiOx layer 31 in lambda/4 (lambda: design dominant wavelength) as 
thickness. The Cr layer 32 is for strengthening the adhesion over the Ag film 33, if there is, it is enough, and the 
effect of the reflection factor fall in a short wavelength region which is indicated by the conventional example hardly 
receives it [ of them ] [ about 1 0-40 ] 

[0030] The Ag layer 33 is formed on the undercoating layer which consists of a SiOx layer 31 and a Cr layer 32. it is 
markedly alike, and although the usual resistance heating may be used, if it is made electron beam (EB) vacuum 
evaporationo, to membrane formation of the Ag layer 33, membrane formation time amount will be short, and will end 
to rt As thickness, 1 50-200nm is suitable. 

[0031] On the Ag layer 33, 34 is formed 203 layers of aluminum, this aluminum 203 the TiO two-layer which forms 
a layer 34 on this — 35 — the effectiveness as a protective coat — having — in addition — an increase — 
reflection — a configuration — the same work as the low refractive -index dielectric layer which can be set is 
carried out. 

[0032] aluminum 203 The layer 34 can perform a water resisting property and membrane formation strong [ for 
scratching ] and stabilized for the precise film as it is known from the former. Moreover, a usual vacuum deposition 
method and the usual sputtering method are applicable to film formation. 

[0033] aluminum 203 a layer 34 top — an increase — the TiO two-layer which is a high refractive-index dielectric 
layer in a reflective configuration — 35 is formed. Ti02 since a layer 35 can take out a high refractive index with 
room temperature membrane formation even if it does not perform substrate heating etc. — aluminum 203 piling up 
with a layer 34 — enough — an increase — a reflection effect — it can demonstrate. Namely, aluminum 203 A 
layer 34 and Ti02 By two-layer [ of a layer 35 ], the high reflective mirror which employed the high reflection 
property of the Ag layer 33 efficiently is realizable. 

[0034] Drawin g 6 is the outline sectional view of the high reflective mirror of this invention showing a film 
configuration [ like ] the 4th operative condition. In drawing 6 , the same sign is given to the same member as 
drawing 5 , and detailed explanation is omitted. As shown in d rawin g 6 , the need is accepted, and it is Ti02. The SiO 
layer 36 may be further formed on a layer 35. As for the thickness of the SiO layer 36, it is desirable to consider as 
the range of 1-1 Onm which does not affect the spectral characteristic. Thus, the mirror which was more excellent in 
endurance can be obtained by forming the SiO layer 36 as the maximum upper layer. 

[0035] The highly efficient high reflective mirror which employed efficiently the description of the above 3rd and 
metal membrane original which will moreover be a high reflection factor adhesion is high and satisfactory in respect 
of durability also in a resin substrate with substrate heating difficult for the top with very as few [ therefore ] film 
totals as [ 5 thru/or six layers ] where productivity is high if it depends like the 4th operative condition can be 
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obtained. For example, in a visible region, it has a high reflection factor of about 97% or more, and Ag quantity 
reflective mirror which was moreover excellent in endurance can be realized. 

[0036] (Example 3) As it was the following, the high re flec tive mirr or of a config uratio n of being s hown in .d rawing 5 
was formed . A fter the nitro ge n blow wash ed the s ubstrate 30 made from a pol ycarbonate, with the v acuum 
evaporation system, after exhausting to the pressure of 1 x 10 to 3 P a, oxygen gas _was introduced from reactant gas 
installation Rhine, and it ad justed to the pr essure of 1.06x10 to 2 Pa , and SiO was heated by resistance heatin g with 
this. degree_of vacuum, ^ Jayer 31 of lambda 1^ / 4 (lamWal : design dominant wavelength) was formed by 

optical thickness. Then, the Cr layer 32 wa s formed to 20 n m of thickness w ith EB heat ing. Subseq uently, Ag was 
vapor—de posited to 150nm of thickness with E B heating, and the Ag layer 33 wa s f ormed. Oxygen gas is int roduced 
like the above-men tio ned on i t, and it a dj usts to the degree of vacuum of 1x10 to 2 Pa, and is aluminum 2 03 b y the 
electro n g un at this de gr ee of vacuum. Membrane s were formed so that o pti cal thickness mi g ht be set to Iambda2 / 
4 ( lambda 2 :. d es i gn dominant way el en gth), and 34 was formed 203 ]aye rs of aluminum, besides — aluminum2 Q3 
la yer 34 — the same — the same d e gree of vacuum — an e le ctron gu n — Ti02 o p tical thickness i s set to 
Iambda3 / 4 (I a mbda3 : design dominant wavelength) — as — forming mem branes — Tip two-layer — 35 was 
formed, these under coats and Ag film — and — an increase — all vacuum evaporati ono of the reflective film was 
performe d continuousl y, without heating a substrate. In addition, althou gh design dominant wavelength is indicated to 
be lambda 1, Iambda2. and Ia mbda3 by this exam ple in order to distin gui sh each, these are usuall y eq ual. 
[0037] Thus, as the spectral characteristic of the reflection factor of the obtained high reflective mirror was shown 
in drawing_7 , it was confirmed that it is 97% or more in a field with a wavelength of 400-700nm. In drawing 7 , an 
axis of abscissa shows wavelength (nm) and an axis of ordinate shows a reflection factor (%). 

[0038] (Example 4) As it was the following, the high reflective mirror of a configuration of being shown in drawing 6 
was formed. On the substrate 30 made from a polycarbonate, the laminating of 34 and TiO two-layer 35 was carried 
out like the example 3 the SiO layer 31, the Cr layer 32, the Ag layer 33, and 203 layers of aluminum. Furthermore, 
the SiO layer 36 was formed on TiO two-layer 35 at 1 0nm of thickness. 

[0039] (Example 2 of a comparison) As it was the following, the high reflective mirror of a configuration of being 
shown in drawin g 8 was formed. The laminating of 44 and TiO two-layer 45 was carried out in the example 3 and the 
same procedure on the substrate 40 made from a polycarbonate SiO layers 41 other than Cr layer, the Ag layer 43, 
and 203 layers of aluminum, and the high reflective mirror which has the film configuration of four layers was 
manufactured. 

[0040] examples 3 and 4 — constant temperature — the adhesion force evaluation by the reflection factor 
measurement after the durability test by constant humidity and the tape test was good. Moreover, abnormalities, 
such as KUMORI, a film crack, and film separation, were not checked for an exterior, either. 

[0041] On the other hand, in the example 2 of a comparison, when it after [ a torture test ]-picking-took out and 
having been observed, a float, exfoliation, etc. separated easily between the Ag layer 43 and the SiO layer 41 by the 
adhesion force test violently, and it turned out that it is lacking in adhesion. The result of an evaluation test is 
collectively shown in previous Table 1. 
[0042] 

[Effect of the Invention] Thus, it has a high reflection factor and endurance and there is no possibility that a high 
reflection factor may fall with time amount, and also the high reflective mirror of this invention has few film totals, 
and is easy a production process, therefore cheap. 
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o it ftm'APJIkmc i 9 K»*oiST 
*Md**b. #*>fetf<0R^tjWB;ft*ftfc. £fc v ffiJR 

[0 00 5] 1 1 -6 4 6 1 2 S-<k#&3 

tf*l±ttHBB5 2-403 4 8 4N&fRIC£tt£ jxfc 5 9 — 
fctel^THU Aggi S i 0 2 I, AgitS.i 0®£ 

[0 0 0 6] ±1BKXttfff0RW£* 

[0 0 0 7] 

©*»B©-**ll«0*KJ* 5 ?-tt, S«±(ci. t 
i O x Jl (12x22) % AgJg, Al 2 0 3 JISt/Ti 

[ooo8] ±&Mt&1&m<offiRdi* 9— k:*v^rtt, 
Sic, WET i o 2 ^±ics i oiWttfc6v\ 

:<OS i OJRoMVtt. #* U< « 1 — 1 0 n m<D$m 
lZl80tiStL&. tftSST i O x @, Agi, A 1 2 o 3 ®^ 
U'T i o 2 JBttS«fc3MR1-6w fc 4 wfc*< 

i O x ®, A 1 2 o 3 i»tfT i o 2 JB©«Wtta./4fc» 

[0 0 0 9] AgB<0lKJS(i, 150 — 2 0 On 
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Sri^r.t trior, *mt&m&<omRfti^ si 

[0 0 10] *fc. ±EB«i*:Jlril-rafc*o**i»«> 

(l<x<2) % Cri, Ag-JBk Al 2 0 3 iRt;Ti 

[0011] ±IB*WI«oKS«t?9-tel9i^r«4» 
3Elc* flJET i o 2 ®±tcs i OJB«r*j*l/rt>Jfcv\, 

i Ol^JRWtt:, #£L<ttl~- 1 0nm(O?5i 
K:»J*S*L* 0 t&ISS i O x ®, Crl, A gig, Al 2 

mJsSS i OJB* A l 2 o 3 B&0<T i 0 2 ««)IB«:w:i/ 

4 k^s*^ t&m* u^o c rm<Dnm\z 

1 0 — 4 0 nm^4BBBfc»**il5^ fc**H*UV\, — 
J?* AgJHOKBttt, 1 5 0-2 0 0nm^®i(cM 

or, . *^JSffi«coiasfit^9— Rra«<o*tcatu 

r 9 7 %«±.^SA**j6S#fcHS. 
[0 0 12] 

[ooi3] aifc i safe 

she i o» % 3fc*»fiKd3v^tt**»&*iflis*tr.t^a 

[0014] mm 1 0 _ht£f*T i 0 2 i 0*?£rm3i 

*f»i-rsT i ojbi ljwwssttrv**. ^^r> 
h) ttr^fcfcfcriWTaAgjBi 2*c#i-a*#tti 

[ooi5] flWST i ojg i i **€>/jrar^y— 3— 

hp-LlCttAgJgl 2 Agil2(7)« 
led ii#0«©i*DjRS:fflu^rt>i:v^5«^fcr-A (E 

Lrf±l 5 0 — 2 0 0 nm^iS-C*5, 
, [0 0 1 6] mTffiAgif 1 2_bfc:ttA 1 2 0 3 |13^ 
^liJc^ttSc »3JB-CiDSAl 2 0 8 I13tt, Z0>± 
CM«i4l(OT iO a Il 4fcttK«Hfc'U 

BttBfcPWtoB**:*-*. 

[0 0 17] EtJlfSA 1 2 O a JBl 3 fc*L 



[0 0 1 8] mj^cOi A 1 2 0 3 gl 3±(d{ili 

K*t«^K*5*taKJB*f*»m#Ji-C*5T i OJBl 
4 ftS&j* Ti0 2 gl 4B. ffiHwaMPSrfrft 

*>>fc<rt*a^RT?jai®w**tti-fr5fc«>, ai 2 o 

[0019] 1211 #»W«>iSEJt5 9~ ^S2|ll 

Bl &H-»»WettH-«W»*rttU iMiftRWB 
H2Ki^1-J;5^ «icisu"C 1 Ti0 2 
@i 4±ic»cs-i oji i 54r^urfcA^o sio 

11 5 commit »*<mfc»«*r**.ftv^aUCK:W< 

[0020] JbBo«iKVfll2MklMIKiJ:nrZ. K 
ct#-e««. ^r««te*5v^r»5tf 9 7%k± 

[0021] (IMfiWD «WJ:piar Bifc« 

fil£j;»K i x l 0'*P atoJEE^?*-e#^Ufe5^r, 
©S^8A7^ V^5>»*^t»ALt l x l o" 2 
Pa £>JE;rtfc:BBEU r<DK^&r®^8&K:J;!?T i o. 
2 SraUftUrBWl 2 5 nmOT i OJB (**J(SWT? 
f*T i O z B) 1 l^lLfco i^V^r. AgSrEBi&IJ 
3&t£±9J¥£ 1 5 OnmlcftttLAgBl 2fr*RL 
fc 0 ttwr* (HrjeiBBlc^^mAU-c 1 x 1 o 

1 2 0 3 Wii r /4 U^RH-SR*) 

U Al 2 O a jgl 3$r}0jftLfc. £<£>±MA 1 2 0 3 /§ 
1 3 ilHIB^ WICBa«-em-T-BK:J:0 T i 0 2 
X 2 /4 U 2 : Kfff^ftA) Wt, T i 0 2 m 1 4 
tr»«Lfc. iB^T^y-^-K Agflg[*5J:t^ii^ 

KWitt**^^ ;. 2 irBEffiLru>S755, ii^rr^i 

[0 0 2 2] i^J; 5 I- Lt#f)tlfcSSW^ 7- OR 
JW^cD5>3te#ttti\ ^I3i^i-J;5^^ *ft4 0 0^7 
0 0 nm^f^ 9 7 %£JUir#>£ 3 t ft*tft*>tt> fj> 
fc. |il3{C*5V^r. (nm) , «NllAK^ 

(%) <Sr?Firo 

[0 0 2 3] (HHlfeW 2) fiJLTO J: 5 K t*C, ® 2 
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<&S«l 0±lC iltWl i: B«<z>#KH-e, T i OJB 
WXUff-OttT i0 2 S) 11. AgSl2, Al 2 
O a JBl 3&tfT i Ojl 4 4:8UBLfc. 3EIC % T iO 
2 Sl 4±\CS i Ofil 5&B5J51 0 nmfcftfcJBlLfco 
[0 0 2 4] OfcttWl) KT^S^LT, B4l^ 

cos«2 o±ic, ^jsw i fcra««D*nreT i o x g 

(*JtWJ-CiiT i C> 2 Jg) 2 1 ^L^A g Jg 2 2 
L/Co ^OllCS i0 2 ^EBif^Uj /4j*5jS 
U S i O z Jg 2 3 SrJgjRLfc 0 * bl:T i0 2 l24 



[0 0 2 5] i % 2 i fcttiailffltc J:5BXS*K 

H# t MB $ ttft *»o fc. 
[oo26] vam 1 T'iS, B*^* h«^>*» 

MC<fc9 Agg2 2£S i OaJB 2 3 Br?***- 

&&&m llzZk «>-c^1\ 

[0 0 2 7] 

[mi] mi 



swsh 
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mmn 


o 


o 


O 


o 


mm 2 
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o 


o 


o 




X 


o 


o 


o 


.*-Jfc^ 3 


o 


o 


o 


o 




o 


o 


o 


o 


it^2 


X 


o 


o 


X 



[0 0 2 8] H5, **9i^S5Eit^7— <Z)«K3- 

3 0H ft^u&ttzisi^x&tefrbfflmztixi^ttw 
[oo2 9] s«3 o_btc^ N j f$.mmzj&mm?»&n 

ftV>S i OfcUlSBWR-i-rss i OJg3 DWg/fcStt 
So *LT\ ^(D±df rf 3 2»i$H 

6 0 r*tb^T3IStt^^&t^M!cJRi-«AgJB3 3d 

ftS i O x J§3 1 *s^/4 (a : \Cjg&$ 
*V8«>ASB*Ur\, Cr|32(l AgR33W5 
*».it«r3fi{k-f Sfc^iOt^tf, 10 — 40 nmllfc 

[0 0 3 0] SiOj3 1tCrl3 2^P>WT5l 
Ji<£>±leiJl Ag«3 3#»«SJx*o AgJg3 3£>/& 

(EB) 3Ra i ici-n«*l9[^M^*«K:«<r»tf. H 
J5t L"Ctel 5 0-2 0 0 nm^iBS-CfcSo 
[0 031] Agi3 3±K:ttA 1 2 0 3 13 4« 

lO 2 JB3 5i:tfc(c:«««4:U-C<0j!b**<>*>, 
[00 3 2] Al 2 0 3 )g3 4 tttt3fcd*&ft&JVCt^& 



[0033] Al 2 0 3 §34 ±#d«*i«KSt**«C*5Jt 

£<> T i 0 2 13 5 ft, I»M^^< 
«ai«IB-ei«JffltFr**rHi*Sfe«), A I 2 0 3 134 £fi 

1 2 0 3 i34i:Ti0 2 i3 5(02f-Cs Agf33 

[00 34] men *»W<oi«Kit$5-(Z>JB4*j» 

is 5 tm-(Duma-±m-(Dn^^nu mmmwu 

#P&1-£ 0 DB6lcS"f-±5fc, *RteJ»C-C, T i 0 2 
JS3 5±^3E^S i OS 3 6&Wf8.l>Xb&\'\ SiO 
Jg 3 6 (Dmm*. »3t4*»:^»»Sr#ift l-10n 

LTSiOl3 6SrMt5^i:^«tor, lOIRffi 

[0 0 3 5] ±BBO j& 3 RXtm 4 Uttmstc Jiixtf % K' 

[0 0 3 6] (561fee»j3) J^TCO^^JCLT. UStC/Tx 
1-^Jcc0igSW5 7-*ilf^Lfco «y*-#*-h«l 
<DS<g3 0^rg|^--/a-|c: e J:*9Sfe^Lfz®, 



RjS#*^A7^>-*>&tt*#*£»ALTl. 0 6x 
l 0- 2 PaOEACiiIL, Z<DM&8t^i&mm\z£ 
9 S i OSr*I1fSRLr3t¥IK/5"CA A /4 : SSS+± 

Kfi) S i OS 3 1 %Mf& bfc 0 MV^TCrH3 2£ 
EB»ia^ie2 0nm(C^Uc o Ag 
^rEB^iC^^JlgJ?! 5 0 nm(C^L, AgJ§33 

i x i o" z p a oK^ffiKpssiu ^cos^-em^ 

kteZXo^l&m^, Al 2 0 3 13 4^/Sl 

S^iat)Ti0 2 £#^jffi^A 3 /4 U 3 :» 
H^&S) £&6J:5^£ScBflU Ti0 2 |3 5?:M 

co^»Hi"-<TS«^Dglf 3 r ^ ft < il«WJC1Tft t> 
[0 0 3 7] ~<D£o{ZL,X'&<bi\1Z&8ifftZ 7— <0R 

W*G>5MMW*I*. i7l^tj:5^ 8S4 00-7 

0 0nmO«-C9 7%£JLb-Cfc5 C bib 
fco WMtiM (nm) . IRNl^SAt^ 

(%) 

[oo3 8] mmm4) ext<z>£ok^x^ 

<n&$L3Q±fc* tm&lCS i OS 3 1, Cr 

132, Ag§33, A 1 2 0 3 S3 4#tfT i 0 2 JB 3 
5 *mm bfco SEKs T i 0. Z M 3 5li:SiOi3 6 
firHffiC lOn mfcljSJIgLTbo 

[00 3 9] 2 ) £KT<o& 5 K Ut, 0 8 in* 

■r*rtl«)«R»5 9'-*««bfc. h» 

costs 4 o±\cmmm3 trnm^m-cc rg»s 

1 OJg4 1, Agg43, Al 2 0 3 M4 i 0 2 

»4 5&s»u 4 8ttR*#*w^a«Etts9-*r 



[0 04 1] tt««2-Ctt. I^r^ h'&KVto 

hfciO AgJB4 3.t S iO!4 lraTSSlcMAM-U 

[0 0 4 2] 

[b i ] **WG>*Rftu 1 mmmm^-rn 

[13 2] ^^^cDHR*f^ 7-ooffi2^t£^«§:^-r«t 
[B3] *H«ll©*R»5 9^te*»taK«t*«>»* 

0-C&£ o 

lias] *3mb<d»h»*9— ©us 3 saw»««r*i-« 
i@6] **w«>a5K»^7— «>jR4«»«#*^-r« 

»&®r®0^fc*o 
[13 7] ^jK«l3WjeR»^7— ^i3JtSRI*^co»* 

[ID 8] Jttfe0(2 0>lKKft$ 7— co«jSc*^i-a»SWrffi 

10. 30 gffi 
11 T i O Jg 

12.33 Ag® 

13.34 A 1 2 0 3 J§ 

14.35 T i 0 2 ® 

15.36 Si Ojg 
3 1 Si O x g 

3 2 Crl 



[12 1 ] 



[02] 



[03] 



[04] 



[115] 



[1316 ] 



[17] 



[18] 




F^ — 2H042 DA04 DA09 DA15 DA18 

4F100 AA19D AA20E AA21B AA21E 
AB13C AB24C AK45A ATOOA 
BAIOA BAIOE EH66 GB90 
JB02 JL02 JL11 JM06 
4K029 AA11 BA04 BA07 BA44 BA46 
BA48 BB02 BC07 BD09 CA02 
DB21 EAOl FA04 
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